Recently there has been considerable concern about reproductive cloning and malformations in farm animals. Because of their possible implications to the human system, this topic has led to a worldwide dispute in the public press, culminating in headlines such as "human cloning: Malformations will be the norm."
Several risk factors have been associated with in vitro culture and reproductive cloning of embryos from domestic animals immunohistochemical and cytogenetic studies on in vitro-cultured cattle and swine embryos showed a high incidence of developmental aberrations (1) . Culture conditions have shown to profoundly influence the developmental behaviour of sheep and bovine embryos cultured in vitro for several days. After their uterine transfer some of them gave rise to fetal oversize (2, 3) . Similarly, some of the embryos from these farm animals when cocultured with somatic cells for several days again developed into large-sized fetuses. When sheep and bovine embryos were cultured in medium supplemented with human serum and then transferred in utero, a significant incidence of fetal and placental anomalies, dystocia and neonatal death, limb deformation, and organ dysfunction was observed in the resulting large offspring (LO) (4). However, the incidence of this syndrome remains neither predictable nor reproducible. Among other biological parameters such as developmental asynchrony between the cloned embryo and the uterine environment as well as placental dysfunction, nonphysiological embryo culture conditions seem to be associated with and primarily responsible for the LO syndrome. Fetal overgrowth might also result from altered expression of imprinted genes (5) . Recently it was demonstrated in sheep that LO fetuses originating from in vitrocultured embryos showed a significantly reduced expression of IGF2R concomitantly associated with reduced methylation. Biomedical studies on some newborn domestic clones with phenotypic alterations led to the assumption that most likely organic abnormalities of energy metabolism in utero had created abnormal fetal growth and poor physiological conditions for extrauterine life. With regard to the human system it should be emphasized that during all the past years of worldwide human embryo culture for assisted reproduction, no elevated developmental abnormalities have been observed in the newborn IVF or ICSI offspring beyond and above the usual rate generally obtained among spontaneously born infants.
